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(54) CHIP ANTENNA, ANTENNA SY8TEIVI AND RADIO a resutt. the radiation conductor 12 that Is the 1st 
^^^^ radiation conductor forms a feeding element and the 

(57) Abstract radiation conductor 13 that is the 2nd radiation 

conductor forms a non-feed element 
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chip antenna where a resonance frequency can 

easify be adjusted and the frequency band can be 

made broad. 

SOLUTION: The chip antenna 10 *eb provided with a 
rectangular solid base 11, planar radiation 
conductors 12, 13 an^nged on one major side of the 
base 11. a planar ground conductor 14 arranged to 
the other major side in the base 1t so as to oppose 
to the radiation conductors 12, 13, a feeding 
terminal 15 and a ground tBmtmal 16 that are 
arranged from a side tace of the base 11 to the 
other major side. Then the radiation conductor 12 
acts like a 1st radiation conductor that is 
connected to the ground conductor 14 via a 
connection conductor 17, the feeding terminal 15 
and a short-drcuit conductor 18. Furthermore, the 
radiation conductor 13 ads lilce a 2nd radiation 
conductor that b connected only to the ground 
conductor 14 via the short-cfrcult conductor 18. As 
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[0001] 

GPS (Global Positioning System : ?Wltt3*ffllJ{4>'X 
[0 0 0 2] 
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[0 0 0 3] 7b^A^;5i^?5iA-P,. MeitficOie®ti:t>;& 
V\ /h^7>-r-^^Lr. v-i'^aXh'J-y7'7>f-:f- 
^n-iKiM*8-7i'^nX h -y y7>f"^-(c^HtS^n^¥ 

0(DKm#;-tr^5-y^'XA^e^S»tSl 0 l^m^^c 
C<OI^. jS»F7y-r-:M 0 0<OJgt*ca. 3. 
OmmX^lS. 0mmx;^^6. Omm-pfeSo -^-L 

rats 1 0 1 <D±mRtfTmc^tL^tim(D^mmwm 
^mmL. nkmmw i o zRumnnmw i o s^j^^-r 

S i: t fete. 1 0 1 offliMtc, tk^mi^ loztm 

mmi^ 1 0 3 t^m%^T^m(D^mmii^mxor£:hm^ 

7yy-± 1 0 0lc|&«-r5fcJ6lC. \QZOM 
^cDfiMi: D»« 1 0 1 cofflffitcJiSLTli&mffl^S^* l 
OS^iattSo CtO<i;-5^)MF7^'-r-M 0 O^iSffl-r 
SIStca. S« 1 0 1 OTfficOStfi*^*: 10 3*. flfIJA 

T. §{f¥ffl7>7-^i:Lr<iffl-rSo ccojg-gr. asp 

7>7-r 1 0 1 a-7-<^DX h U •y7'S^tD)MF7>•r:^ 
tLrrnVf-r^o «:*3, il<0<fce*)S4F7>'7"-^ 1 0 1 
{^:^5^^T{i. mmmt^i 0 2(7>'r'>^^^>'X^5j-* 

JO L . wimmt^ 1 0 2 1 0 3 to^mo^MfS.^^ 

{ = 1X (.2 n • (L C) 

OBB^sb'ifiStitL, m^i£'MF7:y7-i- 1 0 0 (015) 
O^^tc (iiK) 8 0 0 M H z <D#^ffijll t ^ So 
[0 0 0 4] 
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[0 0 0 6] *fg8^«. C£0J;9'5:P^M^^*M^-r-&fc 

50 Tyy'i-mmRtfmmm^^mm-r^ct^mffjt-r 
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[0 0 0 7] 

[0008] s fc, mmm, i sd'h 2 (Dmkmwn'pit 

[0 0 0 9] *fgB§Ci7>T"^-^§{i;. -fe^S^y^XA^ 

i/T"^-jiU;<>bi:, -t^S-y ^7XA^P.:S:5«!!a<Dv^- 
X.. MfBK;St^#:A^fjiEgtt!!»mi:(73*SM$n^m2 

[0 0 10] ^fc, Hut3^lRt>'m2<D7>-r-?-x^^ 

V h OS5f*tjSi*cD'>% < 1 1> 1 o{c«(6)-r J; 3 flu 

IB - h « ^/r L Tfstt e. ns mSTOtt® ::i ^'T'y 

[0 0 1 1] ^mm(Dmmmi§ii. ±^<D^'yz^7>'r- 
■f-^mmLrcc t^mmtrzo 
[0 0 12] mrc. ±m<D7y7'^^m^mmLrcc t 

[0 0 13] ^fga^o^-yyT^x^fcjinti'. mmm 
[0 0 14] *igB^©7>T-f^sicj;n{*\ m^mw 
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[0 0 15] :$i^m<Dmim^ic^tii,£. i^^i^^m^ 
rc'^'y:/'7>r-±^^\^Ht7>7-i-mm^mm.-r^rc 

[0 0 16] 

mm^mM-r?>o mm. i^mn\c%^^"j-/7yy-i- 

10 o«. it75-i*;4*c<DS#; 1 i fc, Si*i \(D-ii^m±.\c 

mf^n:^^w^(Dmmmw 12. 1 3 s^w^i* 1 

2, 1 3lcW(6]-r«J;^lC. Si*l 1 OF«3gP(D{fh75'±M 
ffli)tclStt?.n?.¥1S«OS«l»» 1 4 i:. S<* 1 1 (OffliJ 

[0017]^ LT, m^mW 1 2 A^, g^il^^tt 1 7 ^ 

1 4 i:^n^ns?ig??nsig 1 cyimmwhii.^. * 

20 Aii(Dh-mm.^rL^w.2<ommmwhr^^^ ^cr>i^^. 
m 1 <Dmmmi!i^T:h^mmmi^ 1 2 immm^. b 2 o 

[0 0 18] m2ii. mi(Df-y:f7>v-±i o^mi& 
■r?>mw 1 1 (D^mmmmx'^^o 1 1 a, Sffk-'^J 

<*-lr^5-y^XA^e.^S^ff$t^<0->-h)il 11 — 11 
3A^aM^nT^->«„ C£D-5^. v'-hSl 1 l±li: 

io <D«ii^^<*i 2. 1 3A\ 7.^v->w9k mm. 

[0 0 19] Sfc. 1 3 ±CDiSi<,S^miCI,t. 

t|fe«»#:l 4*\ X^^U->F-n«iL feS(/Hi^>y + 

i/-hmi 1 3osaii]cDi55isa5fc?i$tts?nTv>5o 
[0 0 2 0] hs 1 1 1 — 1 1 soms'o 

{!iHfi:{i> j^a^T^fpifii^ ->-h®i 1 i±(ommmt¥\ 

A^ia(tE>tis c<Dt^T;l-^-;^vH 1 l*^ siT-s^-ri: 

[00 21] s fc, he 1 1 1 . 1 12 (Dmm(oii 

2, I 3t'>-hmi \ 3±(ommmw\ 4t^mm-t 
§VH 1 2A^iatte>n. c(r)if7d->-;uvH i 2A\ la 

1 T'^-r t C 5<D^ 1 <D«tW#f*T'^S)S5{W««c 1 2 R 

zsm 2 <Di&mmwr'$>^mmmi^ i s ttsmnm 1 4 i: 
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[0 0 2 2] ^LT. v'-hHl 1 1-1 1 3^mm 

L. j±mLrcm. s^hhm*. ^soo-iooor 
i^^mmcmmmi^i z, is. mmmi^i 4. mimm 

[0 0 2 3] msit. mKD^f-yy'ry'ri'o:) (a) s 

[0 0 2 4] 03 Ca) CO^mm^ti^^, VSWR (Vo 
Itage Standing Wave Ratio : MJE^ffirfitb) A^StXT 
tr^^^y-fTyy^i- I OCDmWfUl^t. 2. 0 0 GHz 

owtgjus^tcWLT. s^i 8 sMHzT^o. tmm 

c0^6 3MHz 19. 2 GHz) ftOt^ 

[0 0 2 5] S/c. ms (b) OlfAM^*^e>. ^^yT' 

•hmtA.Emi^y-y^f' ms (b) *o^a) 

[0 0 2 6] 04(i. m 1 (O^-jyT^v-i- 1 0(O^m 

m(Dmmmmmr^&^o ^>y:/7>'T--^i oatj:. s:^ 

1 at. a»l 1 aCO-75r±ffi±tC«/S^ 
n^^T>^*^(Ommmi^\ 2 a, l 3 a t. Sfe^^^^*: 
12 a. 1 3 atC^fqJ-r^cfc^tC. Sf*l 1 tOrtSP^Ofifi 
75r±Mffltc^Cte>n^¥St^OSttll^{*l 4 a t. 

1 1 acO«ffi7?)^e>ffi7?±StC:6HtTiS:tt6n^«&«ffl« 
^ 1 5 a]S:C;g^lfeffl«^ 1 6 a i:^il;^^o 

[0 0 2 7] CiD^. ^ioSil^«i*i:^;i>Sj#ta©»i 

2 ati. s^i 1 acoi^mcmi'f^nrcmmmi^i 1 a 

^^LT*&mffl«?l 5 a. w^m{^\ 8 a^/rbrg^ 

mm\^tr^^tmmwi 3 ait. s{*i 1 a^o^gf^tcia 
cte>n/c^*g2i^*i 8 a^i\i.r^mmwi 4 a i:co^ 

[0 0 2 8] m5it. m\ (D^-y-fryri- 1 OcDgiJtO 

m^V^Vicom^^l 1 bi:. Si*l 1 b<0— 7?^ffi±tcjg 
^^n^^7>^*t^O0(l*»l*l 2 bRt>'¥«tt^OS5(*t 
#{*:i 3 bt. S(*t3Si*l 2 b. 1 3 btC^fo]^^J:a 
tc. ®i*l 1 b<DrtgpcDffi>?^ffiffliJtciStt^n^¥«« 
(O^mmWl Abh. Si*l 1 btDlEiJffi;6>6fiil75-^atC 
;^ntTiS:tt8n^*&mffi5S^l 5 bSt^Stth^iS^ 1 6 

b t^m^^o 

[0 0 2 9] ccom. mi<Dmmmwtr^^i&mmiiii 

2 bit. mw \ 1 b(o\Hmcmifi^rirzmmmw\ 7 b 

^^LTSgm^iS^l 5 b. mf^mt¥\ 8 b^/^LTg^ 
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mmwtrj;:^mmmt¥i sbit. mi^i i b(0[Hmm 
if^nrcmimwi sb^ifYLxm^mwi 4bt<D^ 

[0 0 3 0] meit. m 1 (O^y'fT^'r'r 1 OO^^ 

tcSi](D^ffJ«O5Siif4tI0t?*^o ^^yyz>T--^l 0 
cit. my3W^(Dmt^l 1 ci:. St*l 1 cco-73^ffi 

mW 12c, 1 3 c t. S» 1 1 c tO{liJM:6>^ffi77±ffi 

tc;^)HtTistt^n^*&affl^ffi^i 5 c;&a^igi^kfflffi?i 

[0 0 3 1] COIS. ^10fii(|*^^*:i:5g:^SJM»{*i 

2 cit. Mi^l 1 c <?)rta5tcgtt 6n/cg*^2i{* 1 7 c 
^/M>T^BffliS? 15c. 1 8 c ^ifYLXm 

mmwi 4 c t^n^enicmm^n^o ^fc. mzcom 

*f#i*t^^S(*t#^*l 3 cti. S^*:l 1 ctOrtgptcS 
Ct^nfcS*S«i*l 8 c^ft\.XmmmW\ 4ct<D^ 

[0 0 3 2] ±i^<Dmi(Dmmm(D^yyy>T"rict: 
^n^ii2coffit^3^i*t^e;^^/c:i6. micDij^mmi^ 

[0 0 3 3] Lfc:6^^oT. "tcDmriM^i^.^O . HlO 

30 [0 0 3 4] ^fc. m2o:>ijkmmi^tm^mwt^mm 

-t^mmmi^o)^ ^ >x^^^^ii^-r ^ c t j; 

0. ^'y7'T>T"^0±fcMil?m^^ft:^-t±^<lt;S: 
<. ^^y T'TVT^'^cO-rv^^^VX^^j'^^l^g-rSC 

[0 0 3 5] ^/c. mARumscommxit. mmm 

[0 0 3 6] ^"Btc. m6(Dmmmx(,t. =7v^«o 
ssj|.t^i$;^si/ni:aa^-r;i> <i: -3 icmifxi^^fcisb. mm 

[0 0 3 7] milt, ^mmicgk^^yyy^y'i'om 
2(Dmmm(ommmmmx$>^o ^^y:/7>T-t-2 o 

it. jS^i*«OSi*2 It. ISf*2 1 cD-77±ffi±ti:ia 

50 ifiriE>n^^m^(owLmmi^2 2, zst.mmmi^z 
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*&mffliiS^2 6S:(:;g^«lfflS^2 7 ^^il^^o 
[0 0 3 8] ;5:*5. IS^LTV^^^V^;^)^ a*taSf*2 2, 
2 3 i:n>T^>'-it«<*2 5 Stt2 l ^mWc^^i^ 

[0 0 3 9] ^LT. a*t»f*2 2;b^ g^^»i*2 8^ 

/c. «tl^#i*2 3 7b\ ^*S«i*2 9^^LT}giffi»*2 
4 ^i0^g^Jgg^n§^2tD)K*f»i*i:^^o ^fe. 

{*2 2(i:*&m^^. l|2tD»(|f*#i*:-efc;5]K*f3Sf*:2 3 

[0040] ^Bti. 117 T'T >-r 2 0 iD^Jig 

fi?»J^0S1g^ti^T*S)^o ^^yy7'>T":^2 0 a{i. itT? 
i*ttOa#:2 1 a^. S^*2 1 a 7i±ffi±tcStt 
n^¥««0«(#t»i*2 2 a, 2 3 a imm^2 2 
a. 2 3 atc5^[p]-r'?>J:9tC. ai*2 1 aOrtasofillT? 
^SffliJtcig:tte)n^¥tgt^Og^«ii«#:2 4 a i:. JfcS*^ 

t*22a. 2 3 atC^r^f J5*r?S<* 2 2 a ^ 

mm^z 4 a ^(DP0itc^tte>n/c¥ifi«on>"x>"tt 

»<*2 5 a Sft:2 1 a OffliM:6^effi73^®lC:bHtT 
^tte>n;S*&mfflffi^2 6 a:S:t/g§lteffl5S^2 7 a 

[0 0 4 1] COIS. mi€>Si(l^#f*i:^^3R««f*2 

2ati. S^*:2 1 a cortg[5tciS:tt ^tl/cn >7=>-9-»i* 
2 5 ^mS^mmWZ S a^y>LTl&mffli^^2 6 a. 

w&mw2 9 a^/rLTjgife»»2 4 a ^^n^'ntcjg 

)^^n^o ^/c. ^2C)3Kl^^i*:^::^^S(3*^<*2 3 a 
fi. S{*2 1 aCDrtg|5tCi5tt^n/c^*SaSi*2 9 a 
LTjSiti#i*2 4 a hfO^^g^^^tl^o 

[0 0 4 2] 3&4b\ 'mxcoimm^hr^^immwz 2 

a ti. 2 2 a ^ :3 z/^-y^mW 25 at T^ffM 

^n;5=F>'-r>+^;S:r>«*^2ii*2 8 a^/t-LTjgaffl* 
^ 2 6 a ^g^^nx^'t). SESi&^Si^^oTV^^o 
[0 0 4 3] ±y^cDm2(DmiMm<D^-y'fT>v-i-iCJ^ 

till. mw^mf^r^iy-hm^ftLxmrnrnmc^i^ 
[0 0 4 4] m^mwt::i:y'r:y^mi^t(Dmm 
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T. mMomF T'y'r'rxHtx'^^t^'orcmn^&mx'^ 

[0 0 4 5] $fc. zn-yr'y^mWti^^mViX&^rc 

<r^ctifx^^o 

[0 0 4 6] ^^[c. mscommxit. mi(Dmmm 

-yy^zyv-jsczfrnmrnt^^ifYLxf^mm^^ifcmm^nrc 
mm^mmtrs-oxi^^i^rciib. nv-rv-^^^^offi^ 

20 [0 0 4 7] ^cOSm. ^^yy7>7^:^^D±ttiillrSS^ 

[0 0 4 8] m9(^t. ^mM^cm^Ty^v-i'mm(D-M 
mm(Dmmmx$>^o Tiyv-i-mmsoi^. mi<D'r> 

7^-^:rU^>h 3 1 m2 07VT-:^xUp< 3 2 
^lRtf^2c07>7^^xU;<>h3 1, 3 2^^ 

[0 0 4 9] mi Oti. EI9t07>-r-^gM^18^'r^ 

7>'T":^xU7^>h 3 Ui. S77i*«OSi*:3 3^. S 

i*3 3CO-7^±ffi±tClS^t^n^¥St^Oai^^»3 4 
Sft*f2*i*3 4tc«f^-r^<:t^tc. S<*3 sort^po 

ffl75'±®ffiytcstte)n^¥is4^o}$ite»i*3 5^. mw 

3 6 ^um^miQ^ 37 1 ^m^ 
[0 0 5 0] ^LT. mmmi^3Att\ mmmws 
^LTS^«ffl«?3 6. mmmw3 9^in'Lxmmmw 

40 xu^>h 3 1 ^mmM'¥'hr^^o 

[0 0 5 1] ^1 Hi:. m^coTiyv-rmm^mmr^ 

m2(DT^^'ri-:t.]y:A-yV(DWmmmx&^o m2<D 
T^-f-^xb'^^h 3 2ti. il7?f*«OS{*3 3 i:. a 
#3 3 0-77±M±ti:Stte>n^¥«t^oa*f»»3 4 

i:. mmmw3 A\zn\^'r^^o\z^ mw33o:>p^s^(D 

my3^-^m\zmf^n^^u^(Dmmm^3 5t. mw 
3 3coMffi^^e>ffi:^iffitc;b>ttTStte>n^g^iftfflffl^ 

3 7 i::^1®x.So 

[0 0 5 2] -?-LT. a#tW<*3 4 7b^ ^ISaSf^S 9^ 

50 M.Tg±di^i*3 shtD^jgfei^n^o ^osam. ^2 
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[0 0 5 3] 0 1 2fi. la 1 0(Om 1 (DT>-rf-Xb^ 

yh(Dmmmcommmm.mx'&^o sf^mm^v^^f^ i 

oryT'-^xb^i/h 3 1 a«. ie77f*t»c(D»«:3 3 a 

Jg»3 4ai:, )55[tJ»i*3 4 atrWiSj-rixt^tc. 

3 3 aiDp^^<D{mi.mmicmi<f^n^^m^(Dmmm 

tt3 4 a tmmmW3 S a i:cDr^{ClSCt?.nfc¥1S«© 
a^T^y^mWA Ot. S#3 3 a 0{|iJ®A^e)ffi73±ffi 
t*HtTiatt5)n5*&ttfflilS^3 6 aStfSE«i!fflffl8?3 
7 a i;%<iix.^o 

[0 0 5 4] ^LT. «tl^Si^*3 4 a (i. jgi^e|l»3 8 

mi&mw3 5 a t^n^enm^m^^n. a-^v'iy^mwA 
oii. mmmw3 9 a^ifvxmmmi^s 5 a tsiigg^ 

Co 0 5 5] %43. H^LTt/^^V^AV )BES*aif*3 4 a 

i:3>7^V^^»4 0 tfi. Si* 3 3 a^lgfig-rSv'- 

Co 0 5 6] 0 1 3ii. 0 1 1 £Dm2cr)T>7^-:^xU>< 

h 3 2 (Dmmommmmmx:^^. mmmm'!^x& 

5ll2t07y'X-fxU'^>'h3 2 a(4, ilT^i^ttOSi* 
3 3 a fc. mW3 3 aC0->3±ffi_hlC^ltC,n^¥«« 
<OSt*fa»<*3 4 at. S!ll*»i* 3 4 a IC^tlfij-TS J; 3 

S»3 3 a(Drtg|5(Offi7aiMiJtc^tj-&n^¥«4^ 
<DS?fli2»<*3 5 a i:, mmmi^3 4 atcWlPl^SJ;^ 
fC. SiftiHS»3 4 a i:S^ili23ii«:3 5 a t(OmcW^<'fibn 
rc¥«t*cOn>'x^"9-^<$:4 Oi:, Si* 3 3 aCDHiMA^ 
e.ffi73^Sfc*>JtTIS:tte.n5^ifeffl«^3 7 a fc^ii 

[0 0 5 7] ^LT. ffitl^#i*3 4 a ti. ^?IS3gt*3 9 

[0 0 5 8] ?S:4b\ LTI^^I^jO'^. S5i*t»<*3 4 a 
^:3>f^V*t»i*:4 0i:ti:. Si*:3 3 a ^^^-r^^^- 
[0 0 5 9] ±a?O^SS50iJ<D7'V7^:^^MtcJ:n(f. S 

[0 0 6 0] L/c:6^oT. ^tOrSnilSlttC J: 0 . ^ 1 O 
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[0 0 6 1] ^/c. m2(D7>-r-^-xL/;;^>hO«{|^^ 

[0 0 6 2] ^h\7L^ |g 1 07>-r:^xUp<>^i:m2 
0. miiDTV7"^xUy>hi:ll2 07>-7"-^xU>< 

iPXT. |gl£D7Vx-i-xU^>hi:|g2CD7>7^ 
•:hxU;^>hi:tOIBMftiS«:9 0' icifiMfrt^tc Ufc;b'« 

\m\<r^=^v^T-y'r^<J:>^X'Wk<Dnmi^'^ (^3 

20 (b) ) '^^^^nf^^or^w^(omWim^hh.}i^\^^y 

[0 0 6 3] ^fc. ^ 1 2Rt/(Kl 1 3 0^Jf$^jT^ti. ^ 
i:5^t/^2cD7>7^-^xU:?<>htc. S^*:;^1«^-r^ 

0. mi^t/m2cD7>T-:^XU;>i>bcOS«^^^^S 
30 [0 0 6 4] :&*5. S(M?S^*^ a y-xVl^-agi^^cDPalPi 

T. t^S$O3S5F7>x-^-Tii:T:^^^;0^o/ci9lt®P§Tm 
1 RZSm 2 c07>"7^-^xlx^ > h (D^Mf^l^^i^^^^ 

[0 0 6 5] -^^IC. :n-y^'iy'^mWt'^^m^T&^rc 
[0 0 6 6] m 1 4ti:. ^ 1 tC^^9^'y7'7>'T-:^ 1 0 

im^msoi^i. ^^^>hv^^->5 i^f/i^/c-T^i 

m±ic^yyT>'Ti' I o^m^i^fcmmmms 2^m 
Ocfct^tErS^jl^SfibTi^^o tLX. ^^yy-yy^-r 
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[0 0 6 7] r^to^ m 1 \C7r<t=^-j'fTiy'ri- 1 Q<D\X 
Oa-lOc. 2 0. 2 0 a%jf«cLT^J:V^o 

1, 3 2;&*»-r^/c46^D^gS«3 3;6\ J«^SiSfig 
*1S40ORFa54 4^@SS'r^[H]gSSS^^fflt-^C 
^^SS3 3^D-75■iffi±^c^^^>^v^^- 
V•^T>x:^^M^ R Ym^mM.m\mmr^&mm 

[0 0 6 9] ±aiOMiit§§T^£»^»i^aig«*iiCi:^ 
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